We develop the perturbation theory for R 2 string-corrected black hole solutions in d dimensions. After having obtained the master equation and the α ′ -corrected potential under tensorial perturbations of the metric, we study the stability of the Callan, Myers and Perry solution under these perturbations.
String theory low energy effective actions have three different types of contributions, with different origins. The classical terms come from the expansion in α ′ (world-sheet loops). The quantum terms depend on the string coupling constant g s = e φ ; they can be perturbative (coming from space-time loops) and non-perturbative. In this work we consider only the classical α ′ corrections, neglecting any kind of string quantum correction. Both the bosonic and the heterotic string theories have corrections already at the first order in α ′ , which are at most quadratic in the Riemann tensor. In these corrections we neglect the Ricci terms, which would only contribute in a higher order in α ′ ; we are only considering an effective action which is perturbative in α ′ . All these theories also have antisymmetric tensors in their massless spectra, which can always be consistently set to zero. That will be the case in the α ′ -corrected black hole solution we use in this work. Although these theories lie respectively in 26 or 10 space-time dimensions, we will consider in this article black hole space-times in generic d-dimensions. This way we take, as our effective action in the Einstein frame [1] ,
, 0 for bosonic, heterotic and superstrings, respectively. The corrected bosonic equations of motion for the dilaton and the graviton are, to this order,
We are interested in studying the behaviour of a string-corrected black hole solution under perturbations. We will be studying these perturbations in generic d spacetime dimensions [2] , taking as background metric
with dΩ
One can in general consider perturbations to the metric and any other physical field of the system under consideration. General tensors of rank at most 2 on the (d − 2)-sphere can be uniquely decomposed in their scalar, vectorial and (for d > 4) tensorial components. In this work we only consider tensorial (in S d−2 ) perturbations to the metric, given by h µν = δg µν (as we will show, we can consistently set the tensorial perturbation to the dilaton to 0). These perturbations are worked out in [3] , where it is shown that they can be written as
with T ij satisfying
D i is the S d−2 covariant derivative; T ij are the eigentensors of the S d−2 laplacian; on the same reference [3] , it is also shown that the eigenvalues are given by
We actually need the variation of the components of the Riemann tensor. Using the components of h µν given in (5) and the Palatini equation, one gets
Using the explicit form of the Riemann tensor and the variations (5) and (7-10), one can perturb the field equations (2) and (3). From (2), we are able to show that we can consistently set the dilaton perturbation δφ = 0. By perturbing (3) we are able to determine the equation for H T , which is given by
We now write the equation above in the form of a master equation
For that, first we write the perturbation equation in terms of the tortoise coordinate r * , defined by dr * /dr = 1/f . As carefully explained in [5] , following the procedure introduced in [4] we derive our master function and potential:
